to compare the results to those from our studies in the neighboring area, Daisen Town, in which we used different methods of investigation. We also used data collected door-to-door to determine the prevalence of PD, and we analyzed differences in results obtained with the different methods of the PD survey.
Methods

Service-Based Study in Yonago
We conducted a service-based study of PD in Yonago, a city in western Japan. During 1980, and from 1992 through 2004, the population increased, from 126,097 at the end of 1980, to 132,315 in 1992, and to 140,911 in 2004. Concurrently, the proportion of those over 65 years of age increased from 10.3% at the end of 1980 to 13.9% in 1992, and 20.7% in 2004. Since 1980, the migration rate had been stable, ranging from 9.2 to 11.0%. There were 12 general hospitals, 118 clinics, 8 geriatric health service facilities, and in addition, the University Hospital to serve as a neurological center. From January to October 2005, and from August 2006 to September 2007, we examined PD patients using the same method as in our previous studies [1, 2] . We recorded the patients' age, age at onset, duration and severity of disease, and complications.
Door-to-Door Study in Daisen
Daisen is located near Yonago. During the previous 12 years, the population decreased from 7,685 in 1991 to 6,849 in 2003 , and the proportion of those over 65 years of age increased from 21.5 to 28.0%. We sent questionnaires to all inhabitants over 20 years of age to screen for those who showed symptoms suggestive of parkinsonism. We also conducted searches of patient documentation, including population stroke screening records, records for long-term care insurance, records of bedridden patients, and intractable disease surveys performed by community health nurses. Volunteer health officers in each small community were also interviewed to determine whether they knew of any individuals with parkinsonism in their communities. To confirm the diagnosis of PD, neurologists met with the candidates and their family members, at home or in official daycare centers.
Data Analysis
Diagnoses of PD were based on the UK Parkinson's Disease Society Brain Bank clinical diagnostic criteria [4] . Disease severity was described according to the Hoehn and Yahr (H&Y) scale score [5] . Prevalence was defined as the number of PD patients per 100,000 people living in Yonago on April 1, 2004 , and in Daisen on April 1, 2003. The crude incidence of PD was defined as the number of new PD cases per 100,000 per year, and was determined as the average for the period from 2000 to 2004 in Yonago. To determine the age-and sex-adjusted prevalence, we used the Japanese population in 2004, and for the age-and sex-adjusted incidence, we used the population of Yonago in 1980.
The mean values for the two groups were analyzed using the Mann-Whitney U test. The mean values for three groups were analyzed using the one-way analysis of variance with a post hoc comparison: Tukey-Kramer test. The difference of the prevalence was evaluated using Fisher's exact test for 10-year intervals up to over 80 years of age. Differences in severity were analyzed using 
Results
Service-Based Study in Yonago
One hundred and seven (77.0%) medical institutions responded in the first investigation and 136 (97.8%) medical institutions responded in the second investigation, which provided us with 254 patients with PD ( table 1 ) . Of the 241 patients in the first investigation diagnosed with PD, 21 patients (8.7%) became ineligible in the second investigation by the clinical diagnostic criteria. Thirty-four of the 254 patients (13.4%) were newly diagnosed in the second investigation. The H&Y scale score and mean duration of illness were significantly lower in the second investigation ( table 2 ) , and the patients had generally received diagnoses of different disorders at the first investigation or had shown milder motor deterioration and mild symptoms ( table 3 ). 4 ). There were significant gender differences among patients 50-79 years of age. Figure 1 shows the shifting of the crude prevalence over the three studies. The prevalence for patients over 80 years of age was significantly higher in 2004 than in 1980 and 1992. The age-and sex-adjusted prevalence was 166.8 (95% CI, 166.1-167.5) in 2004. In 1992, the crude prevalence was 117.9 (95% CI, 99.4-136.4), and the age-and sex-adjusted prevalence was 147.0 (95% CI, 146.3-147.6). In 1980, the crude prevalence was 80.6 (95% CI, 64.9-96.3), and the age-and sex-adjusted prevalence was 145.8 (95% CI, 145.2-146.5). Thus, the crude prevalence in 2004 increased when compared with those in 1980 and 1992. Furthermore, the age-and sex-adjusted prevalence in 2004 was also significantly increased ( fig. 2 a) .
In 2004, the crude incidence was 18.4 (95% CI, 11.3-25.5) with 13.8 for men (95% CI, 4.9-22.7) and 22.6 for women (95% CI, 11.8-33.5), and the age-and sex-adjusted incidence was 10.3 (95% CI, 4.7-15.9). In 1992, the crude incidence was 15.0 (95% CI, 8.4-21.6), and the age-and sex-adjusted incidence was 9.8 (95% CI, 4.3-15.3). In 1980, the crude incidence was 10.2 (95% CI, 4.6-15.8) ( fig. 2 b) . The crude incidence increased in 2004, although the age-and sex-adjusted incidence did not change.
Door-to-Door Study in Daisen
Of the 5,828 eligible subjects in the door-to-door study performed in Daisen, 4,765 (81.8%) completed the questionnaire, and 21 patients with PD were found ( tables 1 , 2 ). Two patients (9.5%) refused medical treatment, because visiting the hospital would have been difficult as a result of advanced age. There were no significant gender differences in mean age (men, 76.0 8 5.7; women, 80.1 8 7.4), mean age at onset (men, 70.1 8 5.3; women, 72.7 8 8.7), duration of illness, or H&Y scale score (date not shown).
In 2003, the crude prevalence was 306.6 (95%CI, 175.7-437.6), with 183.4 for men (95% CI, 36.8-330.0) and 419.4 2 Including vascular, progressive supranuclear palsy, and drug-induced. 3 They did not have continual checkups at a medical institution because their motor disorders were mild. 4 They were incidentally diagnosed after hospitalization for a thigh bone or collum femoris fracture. 
Discussion
This is the first study to investigate changes in the prevalence and incidence of PD in a specific area of Japan over the course of 25 years. In Yonago, we found a higher crude prevalence and incidence in this study than in our previous studies [1, 2] . One factor that contributed to the increase in crude prevalence was the aging of the population, which has been shown to be significant throughout Japan, and is reflected in the data for Yonago [6] . Others have also reported a higher prevalence of PD in the elderly [7] [8] [9] [10] [11] [12] . In this study, the overall numbers and prevalence estimates of PD increased with age, confirming a role for the demographic shift. The age-and sex-adjusted prevalence was also significantly increased compared with our previous studies [1, 2] . Although the migration rate may affect prevalence figures, it had not changed during one quarter of a century in Yonago. Consequently, several other factors should be considered in our study. First, the crude prevalence was increased in elderly patients, which may indicate increasing willingness among them to consult physicians for symptoms that were previously regarded as a normal part of aging. Second, the opportunity for patients to be examined by a neurologist may have increased. The number of neurological specialists certified by the Japanese Society of Neurology grew from 14 in 1992 to 27 in 2004, and the increased awareness of PD among personal physicians, through participation in our studies, may have caused them to refer patients with parkinsonism more swiftly. Third, long-term care insurance was introduced in Japan in 2000, and elderly patients were required to undergo checkups at medical institutions in order to qualify. The environmental risk factors related to PD, including exposure to pesticides and herbicides, were reported [13] [14] [15] . In Yonago, the population that works in agriculture had decreased but whether the proportion of that population exposed to pesticides and herbicides had also decreased is not known. The contribution of these environmental factors to the observed increases in prevalence remains inconclusive. The age-and sex-adjusted prevalence may have increased as the number of consultations increased.
We found a consistently higher prevalence of PD in women than in men across almost all age groups, which is consistent with other reports in Japan [1, 2, 16, 17] . Haaxma et al. [18] reported that women with PD have a more benign phenotype, and that symptoms may develop more slowly in women because of higher striate dopamine levels, possibly related to estrogen activity. The women preponderance of PD in Japan may therefore reflect a slower rate of progression than in men. Although a significant gender difference in severity did not appear at any point in our study, we did report the slow progression of PD for women in the same area [19] . Differences in the men:women ratio between Japan and Europe may represent genetic and environmental factors that modify the risk. Of the 254 patients with PD identified in the second investigation, 34 (13.4%) were not diagnosed during the first investigation in Yonago. The H&Y scale score and mean duration of illness were significantly lower in the second investigation than in the first. We found many mild cases, and we could calculate the higher prevalence by performing the investigation twice. Two of the 34 patients were only diagnosed after sustaining a fracture, although their fractures might have been prevented, had the diagnosis been made earlier and adequate treatment and management been provided. Patients with apparent motor dysfunction should therefore receive detailed neurological examinations to detect PD, if present, in the early stages.
When we compared the results of the two areas over the same period, we found that the age-and sex-adjusted prevalence of PD in Daisen (192.6), in comparison with Yonago (166.8), was increased by 13.4% (25. 8/192.6) . In principle, variations in prevalence of PD may represent differences in environmental, geographic, and genetic factors, as well as diagnostic criteria, recognition of PD, and methods used in studies [3, 7, 20] . In our studies, the diagnostic criteria and recognition of PD were consistent, hence the observed difference in prevalence was more likely related to method. Service-based studies may not include patients who have not sought medical attention, and may thereby underestimate the prevalence of PD. As reported by the Europarkinson group, this underestimation may vary from 11 to 52% [21] . The difference in prevalence might also reflect a difference in population dynamics. Daisen had an aging and decreasing population. In contrast, Yonago similarly had an aging, but increasing population. Since Yonago is an urban area and Daisen is rural, environmental factors such as exposure to pesticides and herbicides might also have had an effect [13] [14] [15] . Although we described slight differences between these two areas, they are closely adjacent and show very similar environmental profiles. In Daisen, 9.5% of patients refused medical treatment, and the service-based study did not reveal this number, even in an area of present-day Japan with raised awareness of PD. This percentage may change as inhabitants gain broader access to medical education. Eighteen percent of inhabitants in Daisen did not respond to the questionnaire, which may have further obscured the true prevalence of PD.
Conclusion
We found both higher prevalence and incidence of PD in this study than in our previous studies. Our results suggest that these increases in prevalence and incidence of PD may primarily reflect the aging of the study population and increasing opportunities for diagnosis. Early detection of PD will lead to a better quality of life for patients with this disease through earlier intervention and education.
